Currently, the goal of treatment for those with irritable bowel syndrome (IBS) is to improve the quality of life through a reduction in symptoms. While the majority of treatment approaches involve the use of traditional medicine, more and more patients seek out a non-drug approach to managing their symptoms. Current forms of non-drug psychologic or mind/body treatment for IBS include hypnotherapy, cognitive behavioral therapy and brief psychodynamic psychotherapy, all of which have been proven efficacious in clinical trials. We propose that incorporating the constructs of mindfulness and acceptance into a mind/body psychologic treatment of IBS may be of added benefit due to the focus on changing awareness and acceptance of one's own state which is a strong component of traditional and Eastern healing philosophies.
Introduction
Irritable bowel syndrome (IBS) is the most common of the functional gastrointestinal disorders [10-20% prevalence (1) ] and has an impact on quality of life comparable to that of depression and chronic renal failure (2) . IBS is characterized by chronic abdominal pain or discomfort associated with altered bowel habits. The human and economic costs of IBS and related functional bowel disorders (FBD) are very high. Affected individuals have more hospitalizations, work absenteeism and physician visit rates than the general population (3, 4) . These disorders have been ranked as the second most common cause of illness related work absenteeism aside from the common cold (5, 6) . FBD are the most frequent gastrointestinal (GI) diagnoses in primary care [412% of primary care practice (7, 8) ], represent 41% of patients seen by gastroenterologists (9) and account for 3.5 million physician visits and 2 million prescriptions each year (10) . Partially due to an increased rate of unnecessary tests and procedures, patients with FBD account for 8 billion dollars in annual health care costs in the U.S. alone (5, 6) .
IBS from a Mind/Body Perspective
As with some, but not all, of the functional disorders, IBS has a higher prevalence among women (about 2 : 1) even after accounting for potentially confounding psychologic and health care seeking variables. Recent survey studies (11) have also shown that IBS co-occurs with a high frequency along with other functional GI disorders (such as dyspepsia), it has a high co-occurrence with affective disorders even in persons not seeking health care and that the majority of increased health care costs associated with IBS are for non-GI complaints. Taken together, these descriptive data have suggested that at least for the majority of patients identified with IBS a biopsychosocial or mind/body model may be the most appropriate way to help understand the development, maintenance and treatment of IBS symptoms (12, 13) . This is not to say that peripheral changes such as altered motility, bacterial overgrowth or heightened visceral sensitivity are not relevant for symptom generation in individual IBS patients, but instead that a comprehensive model of the disorder must try and account for how these abnormalities come about and persist despite normal homeostatic correction mechanisms.
Stress and the Emotional Motor System (EMS)
It is becoming, increasingly accepted that the enteric nervous system (sometimes called the 'second' or 'little' brain due to its extensive intraconnected neural network) is exquisitely monitored and modulated by the central nervous system, although most of this processing is not conscious. We and others have proposed that enhanced responsiveness of central stress circuits to exteroceptive (psychosocial) as well as interoceptive (visceral) stressors is a plausible pathophysiologic model for IBS (14) . As illustrated in Figure 1 , enhanced output of the EMS can explain the cardinal symptoms of IBS: altered autonomic balance results in altered bowel habits, stress-induced hyperalgesia results in abdominal pain and discomfort and enhanced activation of ascending arousal systems result in hypervigilance towards sensory stimuli. In addition to the hyper-responsiveness of the EMS to actual stressors, conditioned fear responses and cognitive factors play an important role in the chronicity of IBS symptoms. For example, selective attention to an increased threat appraisal of visceral sensations and conditioned GI symptom-related fear may maintain symptoms in the absence of actual stressors. As readers of this journal are well aware, central and peripheral systems are in constant interplay and affective and cognitive actions have peripheral consequences including changes in motility and peripheral immunity, which in turn provide important feedback to the brain that helps shape ongoing mental activity (11, 15) .
A variety of experimental and clinical studies support the model described above. In general, IBS patients show altered perception of visceral events that is characterized by hypervigilance, hypersensitivity and increased autonomic arousal (16, 17) . While peripheral GI factors may play a role in subsets of patients with IBS (e.g. postinfectious IBS), there is converging clinical and neurobiologic research to suggest that enhanced central stress responsiveness involving anxiety may provide a specific mechanism for enhanced visceral sensitivity found in these disorders (11) . GI symptom-specific anxiety may be an especially important variable leading to increased pain sensitivity, hypervigilance and poor coping (18, 19) . Mild psychologic stress increases visceral perception in IBS patients but not in healthy controls (20) and IBS symptoms are exacerbated following stressful life events (21) . We have also recently shown that visceral-specific anxiety appears to be particularly important in IBS and may be the primary element in mediating the impact between changes in symptom severity and changes in quality of life in IBS sufferers (18) . Recent brain imaging findings have now begun to show the central circuitry that may underlie many of the observations described above (22) . For example, patients with IBS during visceral stimulation show increased activation in the anterior cingulate cortex, a brain region involved in vigilance and discomfort during physical and social situations (23) .
In a recent article in this journal, Tan et al. (24) discussed the overlap of a Western biobehavioral model for disorders like IBS that incorporates the EMS and traditional Chinese medicine approaches to disease. In both, internal and external stressors are managed by a variety of overlapping physiologic systems; but when these systems are overwhelmed, physiologic breakdowns occur. As will be discussed below, there are also very similar complementary and overlapping Eastern and Western approaches to psychologic healing, although the language and theory may at first appear quite different.
Treatment Themes Derived From Mind/Body Models
Of particular relevance to the understanding of mind/ body psychologic therapies applied to IBS is the development of specific mind/body themes that have emerged from the research literature described above. These include the following: Figure 1 . Mind/body interactions and IBS. The central nervous system and the enteric nervous system are in constant communication with a goal of efficient function and balance in the presence of internal and external stressors. The Emotional Motor System (EMS) refers to a parallel set of outputs from limbic and paralimbic circuits in the central nervous system, which generate distinct patterns of bodily responses associated with emotions (fear, anger, joy, etc.). These outputs occur in the form of autonomic nervous system responses, sensory modulation and HPA axis responses that have a powerful influence on the enteric nervous system. Feedback from the body to the EMS in the form of afferent nerve signals and neuroendocrine signals modify EMS responses. Ascending outputs to cortical regions of the brain generate patterns of vigilance, arousal and attention. Activation of the EMS may result from both internally generated stressors like those from GI symptoms (interoception) or externally generated stressors and may be the result of acutely occurring events or the result of conditioned responses, anticipation or beliefs. Especially important for understanding the relationship between stress and GI sensations is the fact that conscious perception may or may not be associated with activities of the EMS (11).
Although derived from the clinical literature, these three themes can also be viewed in the context of the evolving physiologic model presented above. Hypersensitivity to stress manifested by increased limbic system reactivity can be directly associated with increased perception of and responses to visceral sensations via inappropriate up-regulation of pain facilitation systems. Cognitive activity plays an important role in modulation of limbic activation via cortico-limbic interactions and behaviors such as avoidance may perpetuate arousal responses by negating normal inhibition in these circuits (26) .
Psychologic Treatments Applied To IBS
Three types of psychologic treatment modalities have received the most attention in the literature to date. These include several forms of cognitive behavioral therapy (CBT), a brief form of insight-oriented psychotherapy, and a gut-directed form of hypnotherapy. We will review each of these and then discuss several newer, less well-studied forms of mind/body intervention that may also hold promise for IBS. All of these treatments address the major themes discussed above but they differ substantially in their emphasis. Following a brief discussion of the rationale for each type of therapy, we will examine the growing empirical literature on the efficacy of psychologic interventions for IBS and their possible mechanisms of action.
CBT
The first generation of researchers took a wide range of existing psychotherapies and behavioral strategies that were originally designed to treat other disorders and adapted and combined them to develop protocols to treat IBS. The therapies that were used in these protocols included a variety of relaxation exercise procedures including progressive muscle relaxation, breathing exercises, autogenic training, cued relaxation and simple forms of meditation. These were combined with cognitive exercises to change irrational and/or maladaptive beliefs regarding one's illness (e.g., 'it will never change'), or poor self-efficacy, (e.g., 'I cannot function another day'), as well as interpersonal stressors (e.g., 'everyone thinks I am strange'). Treatments also included a strong presentation of a biopsychosocial model to give patients a new way to understand their symptoms in relationship to stress and to look for ways to better manage symptoms rather than cure the 'disease'. Patients are also typically taught to gradually change from avoidant, unassertive, illness driven behaviors to healthier, active and assertive behaviors including increasing exercise, exploration of previously avoided interpersonal situations and shedding a sick role identity.
CBT is typically applied in a 10-12 individual session format and while the above elements are included in most protocols the emphasis may vary across providers and institutions as well as theoretical frameworks. For example, some approaches may emphasize managing life stress while others may place more emphasis on changing responses to interoceptive sensations or symptom-specific anxieties. Group formats are also used and may have some advantages in terms of efficiency and support (27) .
CBT treatments for IBS have been the most studied and a number of controlled trials have been published. Overall, CBT has been found to be significantly more effective than usual IBS care. In the most recent and best-controlled study to date, a large group of women with IBS were randomly assigned to either 12 weeks of CBT or an educational control condition. CBT led to a positive response rate that was much higher (70 versus 37%) than the control group on a composite outcome including treatment satisfaction, symptoms and quality of life (28) . Of particular note, CBT was also superior to another group receiving a tricyclic antidepressant medication.
Brief Psychodynamic Psychotherapy
There is a long history of psychodynamically based therapies being applied to somatic disorders including functional GI disorders. In fact, many of the classic psychoanalytic cases were treated for functional symptoms. The brief version of psychodynamic psychotherapy that has been empirically studied in IBS is an insightoriented talk therapy that focuses on in-depth discussion of symptoms, emotions and exploration of the links between symptoms and emotional conflicts. Help with identifying and resolving interpersonal conflicts that may contribute to stress and symptoms is also an important focus of treatment.
This form of psychotherapy has been used primarily in the UK. A series of positive trials have shown that brief psychodynamic psychotherapy is effective when compared to usual care and supportive listening. For example, Svedlund et al. (5) randomized 101 outpatients with IBS into two treatment groups; both of which received the same medical treatment, with one group also receiving 10 one-hour sessions of dynamically oriented individual psychotherapy, spread over 3 months. After 3 months, there was a significant improvement in somatic symptoms in the group that received the individual psychotherapy. Further, at one year follow up, the patients who received the individual psychotherapy continued to show further improvement, while the patients who only received the medical treatment showed some deterioration. These findings suggest that the combination of medical treatment and dynamic psychotherapy improves outcome both in the short term and long run.
In the most recent and largest study, Creed et al. randomized 257 patients to either eight-session psychodynamic interpersonal therapy, a selective serotonin reuptake inhibitor antidepressant (paroxetine) or standard medical care (29) . There was no significant therapeutic effect on symptoms for either psychotherapy or medication compared with standard care at the end of treatment or at follow-up. However, both treatment groups improved significantly on quality of life and the psychotherapy group had lessened health care costs compared with the other groups at follow-up. Thus, it appears that this brief, traditional talk therapy can also be helpful for IBS at least in terms of global outcomes.
Hypnotherapy
There has been a long tradition of using hypnotherapy for the treatment of medical conditions. There are a variety of forms of hypnotherapy used in psychologic and medical treatment, but in IBS the primary form has followed a 7-12 session gut-directed hypnotherapy protocol initially developed by Whorwell (30, 31) . Gut-directed hypnotherapy involves two people initially, one of whom is inducing the hypnotic state and then offering specific suggestions for improved GI functioning. The clinical steps of the protocol involved: (i) the induction of overall physical relaxation with progress in muscle relaxation, (ii) ego strengthening using metaphors such as, the willow tree and (iii) gut-specific relaxation suggestion induced by placing one's warm hands on the gut. Ego strengthening is a psychologic exercise which fosters inner strength through sentence completion and visualization tasks (32) . Suggestions are made to reduce fear of pain and discomfort and of pre-occupation with sensation in the gut. The final phase involves imagery to increase one's sense of control and self-efficacy over IBS symptoms.
In a recent review of the hypnotherapy literature in IBS, Whitehead reviewed 11 studies including five controlled trials (33) . There were significant difficulties with most of the studies in terms of sample size and type of control conditions, but this review did conclude that the literature supports hypnosis to have a substantial positive impact on IBS, even for patients unresponsive to standard medical interventions. The median response rate was 87% and bowel symptoms generally improved by about 50%, as did psychologic and quality of life variables. The gains appeared to be long lasting as with the other psychologic treatments discussed earlier. It should also be noted that the hypnosis literature has not identified hypnotizability as a critical factor in outcome. As with other psychologic treatments the mechanism by which hypnotherapy works has not been established. Changes in visceral sensitivity were initially reported for this treatment but not consistently across studies.
Reviews of Clinical Trial Outcomes
It is clear from the above discussion that studies of each of the individual psychologic interventions appear to yield positive treatment effects. This is also the general conclusion of several systematic reviews that have examined the overall psychologic treatment literature in IBS. For example, a recent meta-analysis of controlled trials of psychologic treatments for IBS (6, 34) concluded that psychologic treatments for IBS as a class are effective and seem to be as effective for changing bowel symptoms as for changing mood. The American College of Gastroenterology has also performed a review of the empirical literature of treatments for IBS and concluded that 'Behavioral therapy is more effective than placebo at relieving individual IBS symptoms' (35) . Several other reviews have also concluded that psychologic interventions are generally effective although not universally so (36, 37) .
Mechanisms of Treatment Effects
While psychologic mind/body interventions have proven to be among the most effective treatments for IBS it is not at all clear by what mechanism they work, which treatments might be best for specific patient subgroups or if combinations of treatments may yield better results than single interventions alone. It is known that these interventions can be effective for patients both with and without psychiatric co-morbidity and that positive outcomes are not completely accounted for by changes in mood (38) . It has been suggested that psychologic treatments aimed at functional disorders may have their primary impact on illness-related cognitions and behaviors and not on distress. These may include improved ability to cope, increased perception of control, reduced avoidant and increased healthy behaviors and reduced pre-occupation and amplification of bodily symptoms. Although treatment mechanisms have been tested primarily through self-report measures to date, a recent study has examined functional brain imaging data from a small group of patients before and after CBT during baseline and visceral stimulation (39) . The results suggest in a preliminary way that CBT may improve IBS symptoms through cortical modulation of limbic and pontine circuitry associated with vigilance and pain modulation. These responses are consistent with some of the same circuitry involved in placebo modulation of pain as well as acute changes in perception during hypnosis and anxiety.
New Approaches
Although the current mind/body IBS treatments, especially CBT and hypnotherapy have been shown to be effective compared to standard medical care, the symptom changes in many cases are only moderate or inconsistent across subjects. Other modalities, especially those that may work better for patients not interested in or amenable to these therapies would be desirable. Two alternative forms of treatment that may be useful due to their rather unique focus on changing awareness and acceptance of one's own state are mindfulness and acceptance.
Mindfulness Meditation
As discussed above, relaxation exercises are a common component of many of the CBTs for IBS. The relaxation response is a derivative of Eastern practices of meditation and adapted for the convenience of a Western population. The focus of the practice involves four main components: selecting a quiet environment, assuming a comfortable position, focusing on the word 'one' or any other meaningful word and maintaining a passive attitude. However, relaxation response differs in some respects from traditional meditation and in particular from mindfulness practice, which has been shown to be efficacious for a wide range of medical and psychiatric conditions as well. While mindfulness demands an active, yet relaxed state of consciousness, relaxation response suggests a passive attitude. Passive relaxation focuses on the entire body and a general state of calmness. According to mindfulness practice, all meditation practice requires an active state of consciousness, since passivity would facilitate an overly relaxed state of consciousness that would make it difficult to develop attention and awareness, the core basis of mindfulness. While these processes are involved in some form in relaxation response, they are not the basis and focus of the meditation practice as they are in mindfulness.
Over the last few decades, mindfulness (primarily in the form of Mindfulness Based Stress Reduction, MBSR) has received increasing attention from clinicians and researchers as a stand-alone intervention or as an integrated component of CBT. The promising outcomes of the initial pilot studies for chronic medical and psychiatric conditions are now being validated by randomized controlled studies which demonstrate an impressive reduction in psychologic morbidity associated with chronic medical conditions (40) (41) (42) .
According to a consensus among Bishop and a group of researchers, the key defining feature of mindfulness is sustained attention/awareness and acceptance (43) . While CBT is primarily directed at changing contents such as distorted and maladaptive thoughts and feelings and replacing them with more realistic and adaptive experiences, mindfulness helps to replace habitual ways of relating to thoughts and feelings in a more non-reactive and accepting attitude (44) . speculate that mindfulness facilitates attention to cues, responses and contingencies in the present which enables change of rigid ways of responding to flexible ones. Wells suggests that mindfulness also helps to develop a meta-cognition that enables one to see that thoughts are not realities and thus reduce the preoccupations with the contents of the thoughts (47) .
In an early non-controlled study on mindfulness for chronic pain (which included subjects with gastrointestinal pain), Kabat-Zinn demonstrated significant results during post treatment as well as follow-up (48) . In a controlled study, Blanchard and Keefer (49) showed that relaxation response meditation was superior to the control group and significant improvement in flatulence and belching was observed at post-treatment within subjects.
Mindfulness facilitates the practice of engaged attention on a selected object such as the breath or a bodily sensation in a non-judgmental manner while being open to any thoughts, feelings, images or other sensations. When a thought or feeling presents itself, the engaged attention on the breath is let go and one shifts to a state of disengaged attention and observation of the new experience. The disengaged attention is then maintained for as long as necessary and then the experience is appropriately labeled. When the labeling is complete and there are no additional distractions, the subject pauses in stillness before reverting to engaged attention. The purpose is to train in focused attention and gain control and insight into the dynamics and processes of the mind. As the subject gains more attention skills and insight into the nature of the mind, the busy mind begins to quiet down and attention and observation skills become more refined. The subject is now able to increase awareness of the subtle processes of bodily sensations first and then, more importantly, mental activity, resulting in further deepening of insight and control over the workings of the mind.
During each sitting, the subject is trained to develop skills in the various mechanisms of mindfulness (i.e. the factors that account for the function of mindfulness). There are a number of primary mechanisms of mindfulness, including: (i) being in the present moment in a non-judgmental and accepting manner; (ii) letting go of a state of consciousness and shifting comfortably to experience the other; (iii) pausing in stillness and (iv) labeling mental activities systematically and accurately and exposure to immediate experiences. In applying mindfulness for the treatment of IBS, the patient is first trained in increasing engaged attention on an object while remaining open to automatic thoughts, sensations and feelings. When the patient has acquired basic skills of attention and observation, the patient is then trained to apply the various therapeutic functions of mindfulness in a structured and sequential manner to treat IBS symptoms. In the first phase, the patient is taught to be in the present moment of experience of sensations of IBS symptoms while being open in a non-judgmental manner to associated sensations, thoughts, and feelings. The purpose is to develop acceptance of the experience of IBS symptoms without judgment and in the present moment.
As the patient is able to do so, he or she is trained to reduce past memories and, more importantly, future concerns and anxieties about IBS symptoms.
Mindfulness involves training in how to let go of an experience and shift comfortably to another. As the patient learns to observe the new experience with disengaged attention and observation, the patient then labels the experience. He or she then pauses in stillness in order to be open to any other mental activity that is occurring. Correct labeling of an experience is critical to the practice of mindfulness in that it ensures accurate insight into the workings of the mind. The subsequent pause in stillness provides an opportunity for the IBS patient to assess and decide his or her next process. And finally, the patient is then exposed to the painful sensation of IBS in order to increase his or her tolerance level of pain and suffering. As the patient learns to tolerate the exposure in a state of quiet observation, the patient's increased attention and observation facilitates greater awareness of and insight into the workings of the triggers and exacerbating and maintaining factors of IBS symptoms.
It is important to remember that mindfulness does not directly address many of the psychosocial factors associated with IBS. Consequently, mindfulness may be combined with CBT which is used to address maladaptive thoughts and beliefs, as well as pain behavior and functioning. In addition to using CBT to address these specific clinical issues, CBT is also used to address resistance to mindfulness practice such as issues with acceptance of pain. Once the patient is able to be in the present moment of experience in a non-judgmental and accepting manner, subsequent mindfulness processes are developed.
Though there are no direct studies of the efficacy of mindfulness for IBS, the fact that mindfulness has been shown in preliminary studies to be effective for chronic pain as well as other chronic medical conditions, suggests that it may be potentially beneficial for IBS. Given the EMS model presented, we would expect that mindfulness may be particularly beneficial in regulating enhanced responsiveness of central stress circuits to exteroceptive (psychosocial) as well as interoceptive (visceral) stressors. In addition, mindfulness practice by providing sustained but accepting attention on pain related experiences such as sensations of pain, fear of pain and avoidance of pain, may reduce the habitual pre-occupation with maladaptive mental content.
Another way in which mindfulness may help to reduce pain, distress and discomfort is by serving as an exposure intervention (44, 46) . Unlike standard CBT exposure which is strictly based on a stimuli and response paradigm that requires conscious effort to inhibit certain responses and activation of opposing responses, mindful exposure involves a more flexible response process to stimuli by being experientially open without any efforts to inhibit or intentionally activate experiences. As a result, it is very likely that mindful exposure may reduce the resistance involving the use of covert coping strategies seen in standard CBT exposure. Mindfulness practice may also help to uncouple the sensory experience of pain and other somatic symptoms from the affective/evaluative alarm reaction and reduce the experience of suffering via cognitive reappraisals.
Since mindfulness has been shown to be effective in significantly reducing the risk for recurrence of depression and preliminary studies have show its promise for a wide range of anxiety disorders, it is therefore likely that mindfulness may also help with comorbid anxiety and depression that play a significant role in exacerbating and maintaining IBS. In a multi-center controlled study, Teasdale et al. (50) demonstrated that mindfulness plays a significant role in preventing the risk of relapse in recovered depressed patients and that attention to present moment training in attention is responsible for helping depressed patients decrease their over-general recall of past experiences. Furthermore, repeated dysphoric experiences in recovered depressed patients can activate overgeneral recall of past negativistic experiences that leads to risk of relapse (50) .
Mindfulness training has also been used to change habitual worrisome patterns in anxiety patients by training them with an alternative perspective of experience that facilitates detachment from habitual ways of responding. Furthermore, the key feature of worry (e.g. the focus on future oriented concerns), can be potentially modified or reduced by focusing on present moment experiences (46) . It is, therefore, likely that mindfulness may enhance the efficacy of CBT in treating IBS and comorbid conditions of anxiety and depression.
The mechanisms of mindfulness may therefore be highly relevant to treating many of the issues of IBS and could facilitate the efficacy of CBT. While CBT would be used to bring about change in the contents of the maladaptive thoughts, feared feelings and pain behavior, mindfulness would be effective and useful in changing the processing and self-regulation of thoughts, sensations, feelings and behavior related to IBS.
Acceptance and Commitment Theory
Another related therapeutic approach that may have utility for IBS is that of acceptance. Many individuals with IBS engage in a variety of experiential avoidance strategies, such as distraction or suppression of thoughts, feelings and bodily sensations, which serve to perpetuate IBS distress. For those suffering from anxiety, escape and avoidance serve to maintain and even elevate the anxiety. Some forms of CBT use graded exposure to help habituate anxiety and decrease avoidance. Acceptance and Commitment Therapy (ACT) takes its overall goal as that of increasing psychologic flexibility or the ability to eCAM 2008;5 (1) 'contact the present moment more fully as a conscious human being and to change or persist in behavior when doing so serves valued ends' (51). This flexibility is established through experiential exercises designed to activate core processes such as acceptance, being present, and committed action. ACT has shown promise as a treatment modality for disorders such as chronic pain, depression, eating disorders and stress. Mindfulness and acceptance offer both the therapist and the patient an opportunity to redefine both the problem and the solution and look promising as mind/body psychologic treatments for IBS.
ACT seeks to facilitate psychologic flexibility by focusing on present moment experiences and one's responses in order to change behavior based on personal values (52) . Among the six processes that facilitate change, acceptance and cognitive defusion play a central role. Parallels between ACT and mindfulness have been shown (53) as ACT incorporates mindfulness from the perspective of the Relational Frame Theory (52) . Preliminary studies have demonstrated that acceptance of chronic pain reduces pain, psychologic distress, physical and psychologic disability (54, 55) ; furthermore, McCracken and Eccleston (56) found that acceptance of chronic pain was a more effective predictor of pain, depression, anxiety and disability than measures of coping.
According to the fundamentals of ACT, worries and fears are produced along with the effort to avoid all aversive thoughts, feelings and somatic discomfort. Similar to mindfulness, acceptance (and cognitive diffusion treatments) encourages openness to (rather than inhibition of) experience, the contents and consequences of thoughts and feelings, while monitoring (e.g. neutral observation and labeling) the mental processes of thinking, feeling and sensing.
Unlike cognitive therapy, which seeks to process the irrational nature of thoughts, ACT uses exposure to both interoceptive as well as exteroceptive sensations of chronic pain (57) . According to ACT, the target of exposure is the habitual manner in which the patient responds to pain rather than the contents of thoughts that are associated with pain (57) . Such an approach based on acceptance has been shown to be effective for pain and a variety of other problems. (58, 59) .
ACT has conceptual as well as therapeutic advantages over current psychologic models by virtue of one of the aims of ACT: to address the patient's concerns in a mindful compassionate way, while encouraging the patient to pursue what is important to him/her. Regarding the treatment of IBS, ACT will allow patients to learn to accept and live with their unwanted thoughts/worries/ bodily sensations and feel empowered by taking charge and moving their lives in directions which they value. ACT incorporates mindfulness techniques as well as acceptance strategies, along with specific behavioral approaches from CBT that are known to be effective.
While cognitive behavioral approaches are clearly beneficial for both understanding and treating IBS, ACT and mindfulness represent possible alternatives to the traditional CBT approach. We would posit that for patients with IBS, targeting the function of cognitions and emotions is an advantage over a more traditional CBT approach where the emphasis is on changing the form or frequency of psychologic events. Cognitions and emotions can have a deleterious effect on a patient's experience of their symptoms; for example, if a patient catastrophizes his symptoms, he believes he will not make it to the bathroom on time and his level of anxiety is elevated, his experience (in the moment) will be very different than if he has had some sort of therapeutic intervention, which targets the function of cognitions and emotions and in particular, the brain-gut connection.
Conclusions
It is clear that psychologic treatments which emphasize stress management, self-empowerment and positive coping have much to offer for patients with chronic medical conditions like IBS. From the traditional Western psychologic perspective, increased arousal, poor coping strategies and irrational beliefs may drive much of the suffering associated with these syndromes. Another perspective of the same imbalance is offered by traditional and Eastern systems. A very clear sign of the growing recognition of the overlap of these ideas and the importance of finding ways of integration is the increasing popularity among both patients and professionals of mindfulness-and acceptancebased therapies. These new approaches may hold particular promise for chronic medical syndromes since they focus on changing awareness and increasing acceptance of one's own state and increasing global balance beyond just specific symptom relief.
